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K -##-£tfj#&-ARho£^£& 54, MM^-ffc^.^ SBQ ID NO: 2 

5 SEQ ID KO:2jff^ttft,£ft#*|£4> 95%tt:fem&. 

3. *P&#]#* 2 SEQ ID NO: 2 

4. -ft^&i$£&«, f J5f^ i Tfit « - ft : 

(a) SBQ ID N0:2JK54UUt#*ltt£Ik£&tt&« fa£ 

10 

(b) (a) £*htt*##ft; A 

(c) ^ (a) « (b) 70%^|5j-ti^^^#^. 

5s frfctfj** 4 Jftifc attfc*^^********* SEQ 

ID NO: 2 fft*%.g.$L%n%&&#%L. 
15 6. *fefl«:M0f£tt£&#*. *#«E*-f*ii^*#(l6<r/S 5 «'fe'*-*SEQID 
NO: 1 + 2-1468 SEQ ID NO: 1 + 1-2689 ffctt/M. 

8. -ft*##*#tt*ftttat#X«fc*±lH*, &#«^££&&^T#1 
20 -#£±£8*: 

(a) ^^J**7^f^fi&tft«^#ft*^^W*ilslft; * 

(b) 4-6 *ft<i-m%m&£%$&%it£%*%%£&!&. 

9. -ftA*ARho^^l-6 54^'ti^#fe^^J^-^^, £#tt^#r«-&& 
fc: 

25 (a) ££&A Rho 54 8 0f4&'ttX«ftfc±& 

(b) A£##*#M&^ARho£££6 54#&MJft. 

10. -fttt^^ft«^^^.^#««^^lt^Ail49ARho^«d 54 # 

30 11, *Jk%&&*%ttl1t4-*, ^IMEgf-feflA**. 4Uft, 

#^^#f<JA Rho 54 Wfctettfc'fr*. 

12, frfeflg* 11 flfSfcftft^tt, *#<E*f-t* SBQ ID NO: 1 ffi & tft & 



54 * * 

15. *p*t*J**l-3+ftft-*l*l**«f3fe#lit«M. #4HE£-ffc£^# 

a#ft^tf/f!-f**&&. ifetf/ff^ttiUfeia&tf 

18, 1-6 A 11 #**«*ft^*ttfi 

#5, HIV&&frfc&tt£&iM-£jfc£fl«|*&#. 



JWWftift. *«WW^*WI»f***A Ras ft* OTP jfiMM 
SI. 

^Pia-^^J^-^ ras,rho,rab,*n arf ^Htfll^i. Rho SZ^@ 
A Rho A> Rho B. Rho C, rac. TC10 |P CDC42Hs(-&1ft;*J G25K) 

iHWWWttMHfiftfll. Rho S39i± GTP Sim gtp/gdp 

&&Wft£&g6(Nucleotide exchange proteins). GTP SS?gtt,^fi 
(GTPase-activating proteins, GAPs). 4 WOTg£l^ji?»iJfrJ(Guanine 
nucleotide dissociation inhibitors) nJ$pW Rho f*6fKj£$ltf?H4.> $W 
AOT Rho §6ftT«J&g&Tj|?g4\ *afi Narumiya, S. ilS 

protein kinase, PNK), ->h£&^&M&«Kffi*£&(PNK- 



related protein, Rhophilin )*P— >Hfrttttfett 180-kDa WSfiM(180- 
kDa coiled coil-containing protein);^ Rho If SMIfoT$^i&$tl£l[ 

Rho S&lfrfrjm H1lff*SmW*ilL** Rho gST^ife^JSZ 

ffl PCR jfcjftsMkJSftT-^- Rho TimfiSd«^i)9HnKBH 
ft£KcDNA, Mffi**T*»W. 

$s£JP§A Ras ffl^ GTP HUMRH(GenBank 
Accession No. AF049227). 

*JSW«I^-^B fill Wil^-ftffWA Ras *^ GTP £<£§a& 

it. 

£ttttittfj£&*ftA Ras gtp g-frg&ttft. 

»bT!sJIA RNA T^fll DNA DNA cDNAx g@S 
DNA DNA, DNA RT&«KffiMM&. rTW^ 



»£8tt-*£itof*+. *M»JM>1HUR cDna 

+r*tti-* 392bp cDNA ifrft, 

&A'ff cDNA #*ja3&ftfcl*T-** Rho T$&&®6& 
*J*aiW»SHj!££te cDNA, i££S5i, Rho T«F»StSfi*H 
Rhotekine JWr*£l^#. &&&i£ASIi GenBank 
AF049227. 

ftfg Rho SgTff%lSIdlBfl!ift^. tS:tHB4**W?I 
m. PCR U&)kA.W cDNA jtS+^Ha-^Hfeft* 230bp n 
cDNA M-a.iMflHE**W«»WiJg.ffl««Jfitt* cDNA 

iE&S^-^-fcSiS 2.1 kb ft cDNA 

m 544 ^%Mwmmft%&x tmn corf). 

m 2170bp cDNA #7!HfcA GenBank m$fmUtt&> £ 

%±frM^WL Rhotekine g@ (GenBank No.^: MMU54638) faffi 

m&Tt 87%. m&mtimm&% so%. # N-snw^ffli^to Rho 

tt, Htt&f]«£'£tt&K Rhotekin £ A$ttM£B.#R Rhotekin 
SH^iiWHeM^t&TOS^, Rhotekin &B*ttft2&ftMMT 

Rhoffi^, ^WW0Rho5eJltGTP.fl«I*|?^ffl, M^Piifi 



4**Wtt-**HDfir*+. *Mtt**«MHfe* 2170 >h 

ft^S, gi&MfflffJIIjG. SEQ ID NO: 1, g+TWMMifitf 1 151-1785 

ttasa. 

ZEFWrn HUMRH S^S^tt. -«t*«*KT^Ii: J9*&99 
ft«&£ HUMRH fid DNA & S^W^ DNA 

$£M&3l4fc*M$> ftHela, COS*fflflfi^#CHO*IIII6^l. 

RTffl*««t»«ASB»tt^««'S- HUMRH 'fMtfflltt 
M&Hi&tft. Si^fc&SfltfhM DNA DNA ^$8*, 

#ftm&&7Mf (JSambrook « 1989, 4HFJ£l*£l&M>. 

£JI0iJ 1 HUMRH M cDNA ftj^ltfaW 

i. 5i«ra 

WATOXgtlOcDNA Xm CmU Clontech ^) ffi£ 



5' -CCTGCTCGCCTGCCTC AGTGGCC-3 ' AiElSj^l*. £ 
.S^K 5' -GTTCTTCAGTGCCATCCTCAAAG-3 ' ft&foSl^ & 
PCR, PCR*#* 93-C3 m 93*01 $H«K 68X21 M 

m 72'C1 # 30 &Htff 35 -MPF. 72*CH# 5 5W- feft&tt 
506bp gtt)t&. 

i 

2. «Elt-AX«e 

tU±& PCR BWtf&*«$h ffla »P-dATP (DuPont ^) Jtt 
K«4tIW9I4WS?tB.*#* 37-Cl <|MIt,^^#JSLMcgaprimeDNA 
^i53£i£i£BJ^(Amersham). 

3. cDNA*£rJi&ep&j§Ka 

^FA'MXgtlOcDNA^iS^rit, JilHWi 50 3?^. AMF 
cDNA ^tJM&l'J Hybond TM-N+jg^Ji± ( Amersham), 
n*mft»toim*&JS*SWXmik&* Ml, ttAffJWJfftit 
-^FUJIMEDIAIX^^-80'CTia^^SM^, 72<M^Jg 

9t$mm&tSti& 18 ^PBttJKBHMf «|, ll "NHtt* 

£ft. 

5. 

-ME^^I^^J^XgtlO &^±.m\® EF ER (EF: 5' - 



AGCAGCCAGTCAACACTTACG-3 * : ER : 5 ' 
GAGTTTGCATATCGCCTCCATC-3') miftW&'*k> teBWUfflfc 

&m.%&, mmn^mm^m^ 5' a v %® (mm 

ttteS. ^fc&fa 5' StMH&M 3' S#*fctt£K. 
«A#R£jft 2.0Kb, Jg#fiWSA^a»A 1.0kb. «FaW-t-*HIHF, 
ER pGEM-T*g#(Promega)&&, «ft^jaff» JM109, 

ffi QIAprep Plasmid tiCM(QIAGEN)ji%Att> J93*Slft$5S&& 
TatM^CPhannada^mA^Sia^TSlSl^^tt^, ^inl PCR Xttfc 
XrHkWfiAMtMRWfr. B SequiThcnn EXCEL™DNA MHtiM 
^(Epicentre Technologies)#ft&#&fcj&5fcTia^ ^Jsffitfe 
tt«fMW*J«ff» 85*±fccDNA#ai, #2170bp, #*8^JlJE SEQ 
ID NO: 1, «+JFiS[*li& : f 151-1785 

$m 2 HUMRH fi<J^iii«^^ff 

ZftlS&k Northem(MNT™)epa5^ (16 J&g Clontech & 

l^&j&tt 1^12, Northern &£&JB/^JR*f1s. 

16 m&£ a >#J Northern HUMRH ^S&n^&g. 

h. &tt7tiftft£ft£. nu %m> ^jsm 



£MW 3 HUMRH 

cDNA^lJffi^•H•^^DNA^!Jfi<I5 , #3' ^ PCR 
&3fcfxrJ8. HUMRH cDNAfl^SAtfg. 

5' - CACAGGATCCATGGAGTTCAAACGCGGCC-3 ' 

BamHI RfflttrtttRftfttt&jft, 
Js&&mb&W?WftfQ HUMRH H^^iJW 19 t8f»i 

5' - CCAAAAGCTTTCACACTGGTGACTGGAGC -3 ' 

$3l«rMt HindlH Rtt&rtttRftfttt&j£U aHfc&it?*! 
HUMRH ftffi£»£/&tl. 

9l4to±MllfHttrtigiinft^^X!r^am&tt# PQE-9 
(Qiagen Inc., Chatsworth, CA) ±ffymM&ftWti8M4SL&* 
f^£8^in;£3f#l£ (Amp'X -tliM* (oriX ->MPTG- 
^il^z^/gM^ (P/OX -^#»#fSte&j6 (RBSX 6-& 
M«iB« (6-His) 6lftKlNttA1!0K%|MjA. 

BamHI. HindlH pQE-9 ftttGl&ttAJtft. MJg««A 



pqe-9 mxmxmmmm rbs a*, buses 

g Qiagen, ft M15/rep4 ft Rcoli ft«c.M15/k«p4 
t^nmm PREP4, lacl H«**«ff+»»»ttt 

(Kan r ). Amp Kan #J LB JM^JHUJWKMfc^. 

#$3#3fciiEnek4 ft cDNA tfrSBiEfllii A7tt#. 

£*hi)a Amp ( 100 u g/ml) ft Kan (25 u g/ml) W LB &#$#S 

(o/N) ^tB»**ttWtt»ft^ £*. a« co«) 

JMMtoiU i, loo-i: 250 «JiWH(*i«W»Mls+» 

##*fflfl6M 600 ft®Jt COD*,) * 0.4-0.6 Bt, A&A IPTG CI^S 
^.p.D^^H^") M^«EJS* ImMc M lacl Kjft^^. 
IPTG P/O #^SS^ii7K¥$lilio ftttttJMM 3-4 

wsn& (6ooox g , 20 mpmm&mfa, ^mmmmrn 
mamf 6M amuum". mis, aist&ifett-sr 6-ms sow 

HUMRH . ffl 6M &&IK (PH5.0) Mft^Sfeift HUMRH . nTffi/L 

mism&mi cphs.o) m. ^tow^m m pbs 
atffa«f,«M*56iRfiff4»**A io% (w/v) ifj*ttje#*+ . 

ffl 12%fft SDS-PAGE J3£iSfr^$. ttS^&afitt^H*^* 
#I 61KDa. 



cDNA tfaiJBtt&iH* DNA ffJUtt 5' 3' ttti PCR WfftM3\ 
WWtfPM, ^HUMRH cDNAft^MAfrS.. 

5 ' -CACAAAGCTTATGGAGTTCAAACGCGGCC - 3 ' , 

Hindm KflttAtoKnwaftjft. 

3' 4HlttJ**lfti 

5 ' -CC AAGGATCCTC ACACTGGTGACTGGAGC- 3 ' 

humrh mu^mmL 

P cdna3 ±nRmrt«imiiDfijfii, sisimiitiiittt 

(Amp'ft Neo'X -fWIDjgii (fl ori)> ->HH*J[1ttS/S 
(SV40 ori\ ->h T7 jSz^, -^^jazft^P-CMVX — t Sp6 

£3fr^ — ^ SV40 £3H^ SV40 iPJHt^fD*IJStf] polyA M 

fr. -^BGHiPM^^jSWpolyAJfj?. 



ft Hindm, BamHI pcDNA3 «M*gJlJU»A#«. fil^^M 
Atfg«E*3ll pcDNA3 MjBft«M«4mifc E.coIi DH5 a f[ 

tt. Amp #] LB %ftM.±M%Mtt l : ?, £*hfln Amp( 100 u g/ml) 

» lb (o/n) MMiittJt*ti£ift. *ut 

#*l#3fciiEHUMRH WcDNA#&BIEflM§A7«#. 

& CHO *fflJ9fe£5fcftflt$£&fe, ft Lipofectin ^fiUSt (GiBco 
Life) afftt. ttft48*Rf£. &2-3j||tttt&G4l8taJEfl%, tfc 

ftflAMAJittM&ti&ff&^A. * G418, wg&wmx 

«#a^*««*±jfiHtta3iii. 48 <hnt^, ^<i)ci«AA 

±7?f, ffijfi^tKM^ttMtt. y^0.05%Tritonfi<I50mMTris-Hcl 
(PH7.6) MftTOttAffitttt. ftgEPFffiM Superdex G-75 ft 
&g|±;i£gafi<J?§£*£. Hft 50mMTris-Hcl CPH8.0) 
DEAE-Sepharose ft, 0-1M NaCl ffy 50mMTris • Hcl (PH8.0) $ 
IMMIIfMffi, tfc£±i£Maitt«teii#. i&fsVX PBS 

(PH7.4) fti&tf^^S&feffl&ff&tfr. «jS*^NHf . 

ft u%to sds-page gfffif %&, *«Bafitt4HF»:** 

6lKDa. 

ftffM^kxrajEdn n c io ^sie^jgw 
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mm 

(l) -AM 

(i) $T#A: 

(ii) ft««ft; ARasffi*GTC#«SaW 

(iii) /fttlft 2 

(iv) S^AWjfc: 

(A) l&^A: *«f^«w«fta*R^^i 

(B) grift, £gfc*£l27^ 

(C) $rfj: 4b^H? 

(D) B^C: *S 

(E) 100032 
(Vi) 

(A) $if^: 

(B) $i#S: 
(C) 

(viii) IM/ftiAflrA: 

(A) 

(B) &ffi^t 72002027 

(C) I98600CB 

(ix) k&M: 

(A) tfei£ : 8610-66211834 
CB) #E: 8610-66211845 
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(2) SEQEDNO: lMI: 



(i) Mmfa'. 
(A) -fejg: 2170bp 

(b) mm* mm 

(C) *«e 

(D> ttthttttt m. 

(iii) ^f-M: cDNA 

(xi) mVm* SEQ ID NO: 1 



1 ACTGGCGGAC GAGCGTCGAG AGAAGAACCC GAGGAGAGGA GGCTAAGCGA GCGCCCGGGG 
61 ACACATGAAG CAGGCAAAGT CGCAGGGCCG CCAGCATGTT CTCCCGAAAC CACCGGAGCC 
121 GGGTCACCGT GGCCAGGGTT CCGCGTGGAG ATGGAGTTCA AACGCGGCCG CTTCCGACTC 
181 AGCCTCTTCA GCGACCTGCC CGAGGACACG GAGTTGCAGA GGAAGCTAGA CCATGAGATC 
241 CGGATGAGGG AAGGGCCTTG TAAGCTGCTG GCACCTTGCT CCCAAGCGAG ACAAGCTCTC 
301 GAGGCCACCA AGAGCCTGCT AGTGTGCAAC AGCCGCATCC TCAGCTACAT GGGCGAGCTC 
361 CAGCGGCGCA AGGAGGGGCA GGTGCTGGGG AACACAAACC GGCGGCCTTC TGACAGTGGC 
421 CCGCCGCCTG AGCGCTCCCC CTGCCGCGGC CGGGTCTGCA TCTCTGACCT CCGGATTCCA 
481 CTCATGTGGA AGGACACAGA ATATTTCAAG AACAAAGGTG ACTTGCACCG CTGGGCTGTG 
541 TTCCTGCTGC TGCAGCTGGG GGAACACATC CAGGACACAG AGATGATCCT AGTGGACAGG 
601 ACCCTCACAG ACATCTCCTT TCAGAGCAAT GTGCTCTTCG CTGAGGCGGG GCCAGACTTT 
661 GAACTGCGGT TAGAGCTGTA TGGGGCCTGT GTGGAAGAAG AGGGGGCCCT GACTGGCGGC 
721 CCCAAGAGGC TTGCCACCAA ACTCAGCAGC TCCCTGGGCC GCTCCTCAGG GAGGCGTGTC 
781 CGGGCATCGC TGGACAGTGC TGGGGGTTCA GGGAGCAGTC CCATCTTGCT CCCCACCCCA 
841 GTTGTTGGTG GTCCTCGTTA CCACCTCTTG GCTCACACCA CACTCACCCT GGCAGCAGTG 
901 CAAGATGGAT TCCTCACACA TGACCTCACC CTTGCCAGTC ATGAGGAGAA CCCTGCCTGG 
961 CTGCCCCTTT ATGGTAGCGT GTGTTGCCGT CTGGCAGCTC AGCCTCTCTG CATGACTCAG 
1021 CCCACTGCAA GTGGTACCCT CAGGGTGCAG CAAGCTGGGG AGATGCAGAA CTGGGCACAA 
1081 GTGCATGGAG TTCTGAAAGG CACAAACCTC TTCTGTTACC GGCAACCTGA GGATGCAGAC 
1141 ACTGGGGAAG AGCCGCTGTT TACTATTGCT GTCAACAAGG AGACTCGAGT CCGGGCAGGG 
1201 GAGCTGGACC AGGCTCTAGG ACGGCCCTTC ACCCTAAGCA TCAGTAACCA GTATGGGGAT 
1261 GATGAGGTGA CACACACCCT TCAGACAGAA AGTCGGGAAG CACTGCAGAG CTGGATGGAG 
1321 GCTCTGTGGC AGCTTTTCTT TGACATGAGC CAATGGAAGC AGTGCTGTGA TGAAATCATG 
1381 AAAATTGAAA CTCCTGCTCC CCGGAAACCA CCCCAAGCAC TGGCAAAGCA GGGGTCCTTG 
1441 TACCATGAGA TGGCTATTGA GCCGCTGGAT GACATOGCAG CGGTGACAGA CATCCTGACC 
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1501 CAGCGGGAGG GCGCAAGGCT GGAGACACCC CCACCCTGGC TGCCAATGTT TACAGACCAG 
1561 CCTGCCCTGC CTAACCCCTG CICGCCIGCC TCAGTGGCCC CAGCCCCAGA CTGGACCCAC 
1621 CCCOGCCCT GGGGGAGACC CCCAACCTTT TCCCTGGATG CTGTCCCCCC AGACCACTCC 
1681 CCTAGGGCTC GCTCGGTTGC CCCCCTCCCA CCTCAGCGAT CCCCACGGAC CAGAGGCCTC 
1741 TGCAGCAAAG GCCAACCTCG CACTTGGCTC CAGTCACCAG TGTGAGAGAG AAAGGTGCTG 
1801 GCATAGGATC TGCCCAGAAG AGAAAATGAC CCATGCGCAG TTGGGCTCTG GATAGGGCGC 
1861 TGTCTATAGC AAGTTTGCCA GTCTGGCCTC CTGTTCCTCT GCTGGACCTG GGGTAGGCTG 
1921 CAGGGGTGGG CAGAAGCCCC TCTTAMTTG TGGTTGOCAT GGTACCGAGG GACTCATTCC 
1981 TCGGGCTCGC TGGGACCTCC CTAAACCCTT COGGAAGAA AACTGGAACC AACTCTGCCC 
2041 TACCTCCCre CACTAACCAG CTTTGAGGAT GGCACTGAAG AACCCTTGGA GCAAACATAC 
2101 CTCCCTTGTG ACTCCCACAT CAACCATTAA AGTTATTTAA CAGCAGCCTT CACCTTGGCT 
2161 CCTGAGGAAA 



(2)SEQIDNO: 2#Hf&: 

(i) MHMEi 

(A) 544 

(b) mm-, nmwt 

(iii) Ztik 

Cxi) IfWm&i SEQIDNO: 2 

i MEFKRGRFRl^LFSDLPEimQRm)HEIRiaffiGPC3aUP« 

61 SRILSYMGELQRWCEAQVLGKT^ 

12 1 NKGDLMWAVFULQLGEHIQDTEMILVDRU^ 

181 VEEEGALTGGPKRLATO^SSSLGRSSGIffiVRASU)SAGGSGSSPILLPTPVVGGPRYHll 

241 AHnLTUUVQDGFLTHDLTLASHEEWAJO 

301 QAGBlQNWAQVHGVLKGThnjCYRQPEDADTGE^ 

361 TLSISNQYGDOEVTmCTTESREALQSlWEALIQLFFD^ 

421 PQALAKQGSLYHEMAIEPLDDIMVTDILTQREGAl^ETPPPWLAMFTIW 

48 1 SVAPAPOWTHPLPWGRPRTFSLDAVPPDHSPRAl^APLPP<^PmGLCSKMPRm 

541 QSPV 
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